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Taking x, y, z to denote coordinates generally if we put
•• u
x = v,   y = 5,
where v, s} u are the volume, entropy and energy of unit mass at the substance, we see that since for any given substance, u is a definite function of v, s, say
/ \ )  /j
the point (v, s, u) lies on a certain surface which may be regarded as a thermodynamic model of the substance.
We may construct other surfaces representing the thermodynamic properties of the substance by taking
or again
%=$>,    y=*T,    * = fp or lastly
x=$,     y^s,    0 = \s
where f^, \p, f, are the thermodynamic potentials,
fr = u — Ts,    fp = u — Ts + pv,    f, = u + pv.
Of the four surfaces thus defined any one is sufficient to determine the thermodynamic properties of the substance. The most convenient however as a general rule are the (v, s, u) surface and the (PJ T, fp) surface. The first is usually spoken of as the volume-entropy energy diagram, or thermodynamic model; the second is often called Gibbs7 Zeta surface, the Greek letter £ being used by Gibbs to denote the potential which we have denoted by fp.
169. Reciprocal properties of the volume-entropy-energy and pressnre-temperatnre-potential surfaces. We may conveniently study the properties of these two surfaces side by side, and it will be observed that they are connected by the principle of duality.
The (v, s, u) surface.
The   equation   of  the  tangent plane at any point of the surface is
that is
or
Ty
The O, T, fp) surface.
The   equation   of the  tangent plane at any point of the surface is
that is
8 — \
or
— v% — sy + M.phenomena exist which can account for the change, we infer that heat must be supplied to the conductor, over and above the amount required if the conductor were uncharged, and that the "specific heat of electricity" is the proper thermal coefficient in this case as it is in connection with "electric convection of heat".
